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Abstract 

The present invention relates to a simulated reality system for displaying panoramic 
images. The system comprises a image data storing means (71), panoramic image storing 
means (73), panoramic image generating means (72) for generating panoramic image by 
receiving image data classified in several frapies from the image data storing means (71) and 
storing them in the panoramic image storing means in the order of rov^ numbers, three- 
dimensional graphic processing portions (75, 76) for outputting RGB image signals by 
reading image date of one frame that corresponds according to a viewpoint of a user from the 
panoramic image storing means (73) and by rendering and texture-mapping the data, a signal 
converter (12-1, 12-2) for converting RGB output of the graphic processing portion into TV 
image signals, HMD (23) for receiving and displaying the output of the signal converter and 
for detecting movements of the user, a location and direction chaser (11) for computing the 
location and direction of the user by receiving the movement signal of the user from the 
HMD, and a view-field angle measuring portion (78) for computing a view volxime of 
panoramic images according to the movements of the user received from the location and 
direction chaser (11) and outputting them to the three-dimensional graphic processing 
portions (75, 76). Thus, the present invention provides the fimctional effects of naturally 
displaying panoramic images according to the viewpoint of a user in a simulated reality 
system. 
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What is claimed: 

1. A simulated reality system for displaying panoramic images, comprising 
image data storing means (71); 

panoramic image storing means (73); 

panoramic image generating means (72) for generating panoramic images by 
receiving image data classified into several frames from the image data storing means (71) 
and storing them in the panoramic image storing means in order of row numbers; 

three-dimensional graphic processing portions (75, 76) for outputting RGB image 
signals by reading image data of one frame that corresponds with a viewpoint of a user from 
the panoramic image storing means (73) and by rendering and texture-mapping the data; 

signal converters (12-1, 12-2) for converting RGB output of the graphic processing 
portion into TV image signals, 

image indicating and movement detecting means for receiving and displaying the 
output of the signal converter and for detecting the movements of the user; 

a location and direction chaser (11) for computing the location and direction of the 
user by receiving the movement signal of the user from the HMD; and 

a view-field angle measuring portion (78) for computing a view volume of 
panoramic images according to the movements of the user received from the location and 
direction chaser (11) and outputting them to the three-dimensional graphic processing 
portions (75, 76). 

2. A simulated reality system for displaying panoramic images according to Claim 1, 
wherein the panoramic image generating means (72) stores image data by reading them in the 
order of row numbers from the first row of the first frame to the N* row of the K frames from 
the image data storing portion (71) in which a nvmiber "A^' frames consisting of a total of N 
rows are stored. 

3. A simulated reahty system for displaying panoramic images according to Claim 1, 
wherein the view-field angle measuring portion (78) comprises: 

an angle change amount measuring portion (81) for calculating the displacing 
amount of the user^s head by analyzing signals received from the signal indicating and 
movement detecting means; 

a picxell displacing amount measuring portion (82) for calculating the changed 
amount of the display image picxell according to the change of amount of the angle, 

an adding portion (84) for adding a current view point to the picxell change amoimt, 

a view point setting portion (85) for setting a new view point according to the output 
of the adding portion (84), and 

a view volume measuring portion (86) for measuring the view volume according to 
the newly set view volume. 

4. A simulated reality system for displaying panoramic images according to Claim 1, 
wherein the image indicating and movement detecting means consists of a head moimted 
display (HMD). 
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J2^^ 

^ ^^S^ Ilflnat^ 01 DiX! (panoramic image)M Q±m^\OmD\ ^et ^^Al^^gOll qiqieI 
4^&(71)2f, EfkiBf^ OmiXI X-iS^^B(73),^Oi QIOIEl X^^^^B(7^)^¥B OlEdDH^I HaigJH^ PIOI 

E1M ^^g>o^ n^m nfineiai oioixi xH§^4=B(73)oi! j\mmo\ mh^E}^ oidixim ^^m^^ m^E}^ oi 

Gixi ^a4=&h(72), A^gx^£l Aigoil ©SI oiemfe t[ nai^^i s^^aioiEiM n^^i^af^ oioixi x-i§r4'&{73)^¥ 

Ei g^0i2> eiCHU ^ 0HSmO^ RCE§^^<M^B e^m^ 3Xf^ neH^i xH £| ¥(75.76) . §J 3X^^ 3EH^XH£!¥2I RGB 

m^m TV9^<Ms^ ^^6^fe <M^e5t^:?i( 12-1,12-2). <y^^^:?i2j g^e ej^^^o^ ci>iM£i!oi^^2f om^i 

m^^m SXIS^^ HMD(23). HMDS¥Ei A^gX^2] g^gi^Iil^M ^^g>0^ A^gX^2^ mx\ ^ ^SS ^Xl Sy 

^^::'i(ii). Si! ^xi sy &s ^^:'i(ii)^¥Ei Ei^s Mgxfsi m^^m m^} m^^Ei^ oioixisi ^ mms <i^^mo1 
3;^^ nsH^i xHai¥(75.76)^ mo^^' ^wtL^^iTQ)^ ^aaoi 9x0, mE}M d\u s^Ai>^ijOii>H A^gx^ 

£J A|§(view point)01l CI>£F EfinEf^ (panoramic) OjOlXlg XFS^^glHI CI^§&II015H M 4^ 91C}. 
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£ 4a.4bfe ^MM±^0\\M ^ ^^SOil [[fdf Hh^df^j OIDIIIS ^Sm^ ^H^M £A|^^ £2. 

£ 5b e ^SOII llf£f minSf^ OlOIXIS ^amb ^^aS £AleH 

^ 6B B m^0\\ mE} EftBf^ OIDIXIM C\±m^\0\o[J\ :'H^£, 

£ 8^ £ 7011 SEA1@ AIO^^^ M^SOICF. 

11: ^xl §J g>^S^ ^^^'112-1,12-2: ^Jii^^^I?! 

21: ^^^X\22: ^^:)\ 

23: HMD 

71: S^^G110IE:|X-i§r¥72: Ef^Ef^ OIQIXI ^^:?| 

73: EficEfaj OIDIZI X-|§rW4: CPU 
75,76: 3D 3SH^ ^^77: 3D MirxH£l¥ 

78: AlOf^^ 



B ^^S^ @^AI::^il(VR: Virtual Reality system)Oil ^9.^, ^61 EFinaiej Ot 01 XI (panoramic image)e L\± 

seiioi6f:?i ^^Ai>^gjOii 5ioia. 

o^£s ^^s^3ii soi^n. A^gxf^ oK)is □ ^oiiAi xf^e:Hi sis^ moi s^b xi^^^si x-iisg 

(window) gEH^ jyiSsUl, AfgX^S S^^Xf EEb ^2]Xf^ ^SE[b ^dl :?h^^^^(VR)^ 3?^}^£| A^g^^(:?^ 

^Aii:)ii)e AFgxKHi:>ii ^isafoj xf^yoi :'h^Aii:»ii ^oii ^xa^ ir^TJin. :'^^^^oii uEiub gx^lse ^^r^^ 
^i^opi oiBjg ^^e[ xi^E^ x-iiee D\^o\yi\ o\D\ [ffl^oii jn^/se, s^/^sf. 5fsf/ojsf. ^:^i/^i2&, e<y, 
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§ a^m momiM ^che^ ai^s smm ^ ?im :'ioi^a. 



Oiash Dl^ym^iVME: S^SOll :?F&^S^g(Virtuat Environment), :'^^^XH(Vi r tual Presence). eiSAII?!! 

(Artifical World), D\^Mm(y\(\ua\ World), A^0ltH>:IE|10l >^(Cyberspace)2f gOI^ ^gani Sl^u^ 

g^E^:?^ &i^oit« ^/diimsf ^Aft[ :?^^Ail:^jls A^gxfoiMi :Qi5m:Q. 3 :>f^Aii:*ii2f ^Al^^o^ xf^eiHi 3E2,^^^ 

4^ gJ^^^&Sf AhgXfSj ^^^011 CHSoFOl ^Jtil^£J ^'^m M\^m^ i,^^^^IS^( Sensory feedback)4-Be ;g|g3^H^ 

OI£f D\^^Mm)Md^^9\ OlI^AI PC:'I^^£I Olgeh Al^ijg E ICHI £AI9 bh2f ^01, £|g£IEI 211^ 

(reality engine)3l fi3^^^a:'l(ef fector )^ ^S^D. SEe[ SlgdlEI PCg^El ^^I^^CHI VGA3EH5|MH 

. M\ 3D ZISH^SH, ;g|2 3D 3EH^MH. 30 A^gH MH, £1 EiHilOl , S<:ilSM, mHCI^^B. CPU. ^ §5}, 
30 IieH5k'SE2l RGB i^il^M NTSC^^^2i TV^sS I-II1 ^^^^1^1 { 12-1) . X-il2 30 3SH5>aH£J RGB <y^ff 

NTSC^^^HI TV<Mm^ ^^m^ jyi2 <yma^:'l(12-2). VGAH Eli 5] MH^¥Ej m^B S^^M SAimfe VGAeL|EI(14), M^ 

^^m^D\{^2'^)^¥E\ EJ^e s^^M HAla^^ NTSCSLiEi(i3), ^ ^^1? ^^:i|(ii) qi^aa. 

nam, s^f^^^^l^ A^gX^:l^ A||:?ilM AI^^I^^ 3gm:?l oIIH O^^EIH CI^M5ilOI(HMD:23)2f . 

^d:»l(22). ^0I^^'(21) OI¥CHI^ 2iI2. HMD(23)^ £ 20il £AI9 b^2F ^01. Ahg»£| 0^^|^^i^g 

^1A1(24). EJx^jgge ^ISaPI ^e.^ ^^mi >:ni^(25). S^^e C|:^MeilOI6H Sf^^ LCD{27), ^^^eii2E(26) 

mm Rmmn 9iQ. 

OlSf Al^iiOilAi A^gXf°li OiE.1 e^'gJ^ ^^D\(2]), ^M(24), g ^X|^^1^ ^^:>l(11)0il 2|5H ^^£|0i £|^£IEI 

^^£112. sjaaiEi eys^ mai g^^oii ^Ei ^mm aisoiiaihi s^^g ^yis&a. A^gx^^ 

n^ai oia§[ ^^ai^hoiiai ;^is£|^ s^^s oidi SoHSI sx^i s^^g A^gx^2l Aigoii cqef jh^s 

§H^^ ^o^, U\^D[2\ m^Ei^ OlOIXKpanoramic image)^ im^ S^oH ^Xl ^TillSOl 9Ji 

Cl^iMeilOl AfgSj^ LCOU CRT S2| SAI§.^X|^ blC|£^£j gi g^^^S gHj J9l§ho^ 

680 X 480 OIDIX|£i B:?i:?h X-ilgfa:?! m^m JlihzE\^ OlOIXISf ^Ol DH^ mm&OW SAIoH^XI 

^^Q. mE\M #2H0il ^^AI^i^glOilAI nhin£f^ OlOIXIM Mmo[D\ ¥l6HAi^ £ 3a 3bOII £A|@ d^2f ^01, 

s>^:j||o| na|oio^ ip^Q nfinfil^' OIDIXIM ^^^o^ CI^MBIIOI m^9iD\ [QieOII SfS^ g^SOl 3^^^2H^ A\ 

gxf Aig°j oig3f s^sf^£i uigol mxmx\ mmmoi ?jiQ. 



OIQIXIM ^^mn. Dig AISBJ OlgOII Cj^MeilOiSH m ^ 9 ^^A|>;gje ^ISo^^GI! 

A^:)i2f s^j^ ^^o^:?i ^o\o\ g ^^s^. oieHiiHHi neii^^^ =?^b Qioieie ^^g>o^ Efiiiei°^ oidixim 

^^SH^fe IlficBfe' OlDIXI ^^^B: ^:'l Ef^eia^ OIDIXIM XlSofH 91^ mhcE}^ A^gXfSj A|§ 

Oil CO£f Qlgo^^ §h HeililSI S^GilOIEiS HfinB^ai OIQIXI Z-iS4'B^S¥ei g^0)2} ^CHil S OHSS^Ol 

RGB9&^<MaM 3EH5i3yai¥; 3^^ 32H^5Hai¥2] RGB^^M TV3^61^^ <y^^^:?t: 

^i*! <:ii^^gf:'isi g^s gJ^^o^ ci^Mfiiioi&]iu Q\m^^ Mgz^£| g^'g!^ sxi'm^ s^hai ^ g^igj 

s^sAi gy g5|o> s#^B^^«ei Ahgxfsj gsioi^^g gj^i>of A^gxisi as g^i^s <:L^#6^fe ^xi sy 
^55i:?i:^ A^ijj ?i^i ^ g^if *?5i:)iS¥Ei Mgx^£i g^gjoii a>aj oioixisi ^ mmm t^mom 



£ 3a, 3bfe ^^Ali^iHOIlAi ^BH^ ^^^^ P^M^IOIM I^HyEEOIH. £ 4a, 4bb 

Ai^pcHi/H ^ ^^soii caa^ nUnzB^^ omixie ^^5f^ D^^m £Al^^ ^^oiw. 5^ ^ ^^soii [iFEf nfinB^^^ oioi 
x\m ^^m^ £Aie^ ^Msoicf. 

£ 3S SEHCHI^ 3a0|l £Aie bF2f ^01 Sa, Sb, Sc 3:'H°J H£il^(^^ HaigjS 640 x 480HI Ol^Oi^Cf 

12 :)fS£.K:f)o^ 01^015! Ehiii£f°^ S^Oie, 01 9^ aiOlEi^ 3bOII £A|@ Uh£f ^01, bICIS ^^^011 

^^£ioi x-i§£io] sia. 

^, Sa Hai^^ a1¥El aA80mX\9\ ^GilOlEi^ Ol^OjX^ Olg QlOlEi^ dIDIS ^4^011 a1¥Ei ^xf^o^ a4807?^ 

XI Xi§^£IOI Sin. Sb HaiS^ b1¥Ei b4807?^Xt2j ^QiOlEi^ OI¥OiX^ Sim, OlM PIOlEi^ blCI^ ^^^01! b1¥E| ^Xf 
b4807?fXI XH§^£i01 9i9.U\ , Sc HfiUS^ c1¥E] c4807JFXISJ ^QiOIEl^ OI¥01XI Si^CJI. 0\m QIOlEib bICIS 
^^CHI c1¥EI ^Xf^o^ c4807?fX| XI§r£jOi SiD. 

01£^'^^ m^^^ S^^OI gSilSI ::'f^^^^A|>:ijOilAl CIi^MBIIOII S^Oll^ Sa^S, SbsFE^. ScsfS ^x[^ 
Oi^ HfillgJ P^MBilOia:?! [EH^Oil OlSOl ^^aFCI. OlISCH. A^gX^°j Algol Safif^o^^Ei 

SbSfSH^ MMo\ Oimm Salf^2| ^^^¥2f SbsfSSJ ^^m¥J\ SOISAj §zf SbSf^^S 0|g^HO^ 6m m 

SHOil^ Sasl-eOi ^0\QD^ ^J}D\ Sb^^OI L[E}bdD\ (EH^Oil M^M Sf^OI ^ximil &^| SISiQ. 

CFeiAi e ^^SOIlAi^ £ 3a2f 3JW2\ Hejjgjo^ fifSS £ 4a2f ^01 om£| Eh££F^' 

oiDixi: sp)o^ ^. MMx^Bj Ai s (view point ) Oil lr^d^ ^em^ s^QioiaM ^^a^o^ m H&iigj2i s^aioiEi 
o\m ^mo\ e ^soiiAi^ £ 3b2f ^01 Haigi ^^sioi x-iss aioiEie £ 4b2f ^oi ^^£i:hi 

^. £ 32f ^01 3:?H°i HBII&'OI o^U£| Hhiai^f^ OIQIXIS S^Oil a1, a2, ... a480, b1, b2 b480. c1, c2. 

... c480 Xi^^ S^CIIOiag a1, b1, c1. a2, b2. c2. ... a480. b480, c480 ^9.^ X^^^Q. 

ohU£i Haigjol n:?H2j ol^o^xlII 0|DIX|:?^ kJws^ naigjo^ oi^ois g^oiisE g.^A) 

OIQIXIM 4^ 9JiQ. 

0121 ^01 n:'H2j o\mo\B k iiH^ Haigjo^ smsj E^^^^s■ oioixis ^sof^ ^ ^soii mm £ 5011 

£A|@ U\2!t ^OL X-IM H£ilgj¥Ei ;gik H^ilgj7)^X| HSilSJg^ ^^£101 XH§@ 7^11 Oil££l^¥E:l ^911 HaigJSj XIM ^ 
¥Ei ^Ik X-lln ^7?hXI ^eia^o^ ^X^^o^ ^0\2} M2 OII£ai01l XH^^o^O^ nF££fQ^ OIDIXIB ^^^Q. 

£ 50IIAi ^D\mBD\\{m)0\\M^ HaigJ i2f ^^4- jS 1^ ^DimmH, ^eB:?ll ( 101 ) Oil Al^ i Haigjo] Gil 

OlEie ^11 (HI£ai^¥E1 g^0i£I2. XI SBI^iK 102)011 Aife g^CH@ i HfillS jiy QIOIEIM ;gi2 01I££I^01I ^Xf^^og ^-i 

oioiAi \m ^m:^\M^ ^(i03) Hsim^^^ ii'h d^xiqi Haig,'^a ksci bxi s^^^, pe h 

ai&'°i sei^oii CHSH ^m^D» (ioi)s XHS&:)ii(i02)fi e^^mn. naigi^ 4- ohxioi naigia 
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m. kSCI BS, soil lIHoHAl Iif§S y^6f£^ e^CI. 

f.^ # 8^4^ o^xi^^ m^m. nsa bxi ^qe^ ^^mo\\ choH ^01 ^gB:?ii(ioi) si x-iSE+^i(io2)g 
et^o^n. e:^f9 se54 Q^xl^^ sei^ ksci 3^ es^^cf(107). 

oi2f 4-sa^:Hl 3a ^12 Diisaoii^ amsi 0|D|X|:3^ thssi^i @ci. 

£ 6^ ^ ^^goii [i>af n^inzB^^ oiDixis ci:^Maiioim:)i ^eh jm^om, £ 7g ^ ^^soii a>aF mtafeii oi 

Dixie C\±m&0\o[D\ :)\^ m^A\^m2\ ^SSOICH. £ 8^ E 70il £A|@ M0\^' ^l^^¥°l ::'lfe g^£OIP. 

^ 21M yh£^ ^01 5m£J E^^af^ OIDIXIM l^t.^ AFg»£l AlSOil CDEf oHSS^ s^^ GjlOiEie 

^mo\o\ mu°i ^Biigj s^^e 2}mo\ a±m^\o\m ^h^mi Afgxf:'^ x^a^^:Hi s^hi s^h^ o^^^ 

£ 6M ^^^o^a. a4=:?H°J Hai^'(...Sn-1, Sn, Sn+1...)OI 6^2] OjOIXI^ 51^ ^SS^H^BI 141^011 

oHSAi^ti Aigoil eesa^ qioieim ^^moi p^iMaioisH ^£^ m 31oili, Mgxf 

^¥E1 rE.^^ ICHSi ^S5FS£] LH^Oil ....Sn-1, Sn, Sn+1 S OI^CH^i §^^S01 UEfU A[EX[D[ HMD(23)M 

Ai cHd|oj ^mm Mdia oloii caei n^^^a^s^ s^^oi xf3^g:Hi saisci. 

0|£f aOI m£E|°J OlDIXIg Cl^SaiOl m^D\ e ^^SOil CE}^ ::'F&^SMA|>::ijg £ 7011 £A|9 b[2!t ^01. 

CPU(74), S^^QIOtEi X-1S^¥(71), m^^^ OjOiX! ^^:?1(72). Ef££f^ OtDIXl X-i&¥(73), Xlll 3D Z18H^M£{75), :gi 
2 3D 3EI15|S£{76). 3D ME^xH Bl ¥(77) , A|0^3| :^i|<i^¥(78) . ?lxl ^ g^lf XIM i^iIsS^:'! (12-1) . ^12 tl 

m^^::?!(12-2), HMD(23), ^MD\{22). 2J^S^1(21) ^^SQ. 

£I^£IEI 2!iS!£l ^^0\ CPU(74)^ ^§2J 4^^o[0\ A\^mm ^^Sfe Xil^} :?^fl:4^eS ^ICHmH, S 

^ QioiEi x-iS¥(7i)oii^ o\zms\ Hais£^ ^gE! 9^ ciioiagoi xisao) 2ia. oiaHeh aioiei xh§¥ 

(71)^^ m£ CI^B £e}0l«(HDD) QB ^^D\^^^X\mO\ Olg^ 4= 9iQ , 

m^E}^ OIDIXI ^^3^1(72)^ £ 5011 £AIS df2[ AI^^S 48^01 GIIOIEI XiS¥(71)0ll HBIIS^^ 

CH x-i§^ g^^e i^a^2f ^^£^^°j oioixi xh&¥(73)oii ^xf^^^s x-i§r6K)i mu^i nf^eiai oioixie ^a^^a. cq 

Z\M H^indfaj OlOIXI Xl§r¥(73)01l^ Ilf££F^ OIDIXI QIOlEi:^^ J\^9\0\ 9JiQ. 

XII1 3D Z12H^M£(75)^ Ef££f°| OIDIXI Xi§¥(73)011 X-iS^ GIlOIEieOllAl A|0^3| :^\^h^(js)^^B ^^£1^ MgXf 
2J AIS(view point)<ymOil C^y, AlgOll CHe^^ a^QIOIElM g^OISf HSil^'^ §^^01 RGB9^<lii^« ^a8Hl 

XII2 30 ZieH5ie£(76)b nUnSf^ OIOIXI XH§¥(73)01I Xi§rS ClIOIEHeOilAl M0\^ ?ll<i^¥(78)^¥Ei ^^£|fe M 
gX^EI A|g(view point)<ys01l OOEF, AISOll CiieS^fe S^CHIOIEIS i]01£f Haling l^ShOi R(3B9^<:iisS 

OICH. 3X[^ BSH^OIIAI ^^££^°• OlDIXIS Alg^S^Oll CHeAI^Pl ^mM^ ^:?ieSg^(cylindrical)BI 5^S^ LH^Oll 
Ilf££^ol 01 01 XI B^:^?-! 0H9{texture ^lapping)^^ ^. A^gX^ dll£2J g^SOil OH^ ^ MM{view volume)S :^l 
<i^6HA| 5I1&£I^ ai0IE|o}e ^m/RMmQ. 

0\m ^6\0\ MgX^2| m£I(heacl)^E^^ HMD(23)UI2J ^AlOll £joH i,^XmOi ^If ^^:3| { 1 DOilAj SffOI 

Q, 

A|0^2| :^il<i^¥(78)fe £ 8011 £AI9 bf£f ^01, ?l^| S ^tT 171 ( 1 1 )S¥E1 ^^£1^ MgXhS] g^toi^^on cr^e| 

A^gx^ oii£2i ^^£ ^i^^e oioii □:^::Mbiioi^ mm ^m^m ^w^mn, ^ m seiMoii mm 
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OICH :^h<y:'l{84)fe ^ ^H&!M(83)£f 5]^ ^^gg :?^<i^6^II, ^ Sei^ ^§¥(85)^ :?^<i^¥(84) °j e^CMl CEfSJ AH^ 
g ^ SOj^(view point)M ^§6h01, ^ MM :*ll<i^¥{86)^ AH^ ^§9 ¥ SojMOil 0^21 ¥ Me(view volume)^ 

^^irxi(2i)^ A\mx\D\ ^^Aii:^j!Oii om^i ^mo\ mo^m ^9.^. ^oi^^, o^^^, aioia eoi 

0|g^ ^ 9XQ. 

^Mtim^m ^^m^ hmo lii¥oii 91^ ^<^j\{<^m:E: 221 24)d\ o\m s 



A\±^mM MgXf£J AlS(view point)Oi! mEi (panoramic) OIDIXIM Xh2^g:HI CI^S&llOloH M 4= Sif 



(57) ^91 

1. %^ QIOIEl X1S4^&(71): 
nf^£f°^ OIDIXI X|§4^B(73); 

OIQIXI X-l§r^&(73)01l X-j^ofd nfiizei°^ OIDIXIB ^^SH^^ micBfei OIOIXI ^^4'B(72): 

Mgx^^ Aisoii ca^f cHesfe g^ Heiig!2i g^aioiag ^pi minaf^ oioixi xHs^&(73)^¥Ei g^o^£f ^cng ^ 

QHS5K)1 RGBS^^sB ZXm 3211^ £l¥ (75.76) : 

3X^^ 32|]5|5^H£|^o| RGBe^S TVa^<iil^^ ^thSF^ <!il^^i^:'l(12-1J2-2); 

<M^^tf:?|oj oi^«>o^ p>iMaioi&3t OFga-i A^gx^2j gsigjg sxiafb s^sai si gsig.' s# 

S^HA! ^ g^^' S^4^&°^¥E:I A^g■X^£i g^^^^M ^^i>0^ MgX^SI ¥1^1 ^ ^§^g 

^ &i>^ ^^:ii(ii)^¥E] Mgxfsj g^gjoii CE^^^ nunLdfa" oioixia ¥ MSg <i^^5K)i 3xf^ 

32H^ 5y£l¥(75.76)S g^o^^ A|0^^^ :>ll<i^¥(78)^ EficB^^ OIDIXIB P >^MeilO| oPI ^^Al::l:il. 

2. m^m s^oiAi. mineis^ oioixi a^^^&(72)oi 

n:)H°J OI¥CH£l k :)H£1 HBilgJOl XHS@ 9^ aiOIEl X-i §^¥(71 )^¥Ei XIII HBHi^SI XIII S¥EI ^Ik HeilgJS] ^1 
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3. 



S=?9 4. ;^l1&0ii 9X0\M, S^^SAI ii g^gj ^m^^0\ D^gElH CI ^^Mfiil 01 (HMD)^ 0I¥CH2 5iS ^ 



£&1 




z L| ei 



.14 



^ ^^^^^ 

.12-1 ( 
7rW_ ^VGA358a| a = 



VGA 358a| 


a = 


303511 




3D35a^ 




3D AhS^ 









^1^1 5k' 



seriol 



ports 



hord disk 



PC 



RAM memory 



10 



Sp 



d1 



d2 



d480 



a1 



b1 



c1 



o2 



b2 



c2 



a480 



b480 



c480 



£&5 



s.7\s.\ <=^7^\(\=^; j=i) J- 



100 



1 jl>" q|o|E^g 

H 1 CH|22|S¥E1 



101 



^§£1 q|o|E| 




All 2 




A^oii e'^f^^H 









102 




j = j + 1 



105 




n 




12 



78 



81 



82 



84 



7fl A ^ ^ 



+ 



^83 



















7fl ^ 



3D 
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